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^if-fomfiina PlH»bholipid Gels 

The invention discloses self-fonning gels consisting of natural, semj-synthetjc or synthetic 
phospholipids and water. 

7he gels may be used as such as moisturizing or mollifying treatment of sMn. mucosal skin, 
natural or surgical body cavities, or contain a pharmaoologlcaily active agent th^t is released 
onto or into the skin, niuoosa, natural or surgical body cavity or compartment 

Phospholipids in the form of liposomes have been employed, as topical drug carriers 
[Schreier& Bouwstr^, J. Control. Refease 30, 1-15, 1994; Cevc, Crit Rev, Then Drug Carrier 
Syst 13, 257-288, 1996; Yarosh, PhotodermatoL PhotolmmunoL Photomed. 17, 203-212, 
2001] and as components of cosmetic preparations such as crimes and lotions jWeiner et 
aL, J, ^Drug Target 2, 405-410,, 1994]. Usually, liposomes have been, used in their aqueous 
dispersed fonrh, or have been Incorporated in a gel-formlhg matrtx including pharmaceutlcally 
used creme bases or Kydrogels. 

However, several types pf phosphdipid gels and their respective, manufacturing processes 
have also been reported. Ghyczy and co-workers jfG/jyczy et aL, EP 0514435 B1] describe 

. an alcoholic phospholipid gel with a phospholipid content of 15-30% and i4r20% alcohol,- 
Three-dimensional liposome networi<:s of highly concentrated (60%) seml-solld phospholipid- 
dispersions have been designed and characterized by Brandl and co-workers (Breindi et aL, 
Adv. Drug Deliv. Rev. 24, 161-164, 1997; Brandl et aL, Chem. Physs. Lipids 87, 65-72, 
1997; Brandl et aL US 6,399,094]. Vesicular phospholipid gels, consisting of 40% 
phosphatidylcholine and cholesterol . have been employed as carriers of anticancer agents for 
localized treatment of cancer [Moag et aL, J. Liposome Res. 6, 87-88, 1998; Gtjthlein etaL, 
J, Liposome Res. 10, 251-252, 2000; Unger et aL, WO 99/49716], \bsoher [Dissertation, 
University of Freiburg, Germany, 2000; Ibscher & Fndrich, 'wO 01/13887 A2] designed a 
phospliolipid gel consisting of phospholipids, alcohols and sugar alcohols or carbohydrates 
as a topical canier for antiviral skin treatment Vesicular systems consisting of low 
phospholipid content (2%) and high alcohol content (30%), so-called ethosomes for topical 
use and transporit of active agents Into skin have' also been reported [Touitou et aL, J. 
Control. Release 3, 403-418, 2000; Dayan & Touitou, Blomaterials 21, 1879-1885, 2000; 

. Touitou, WO 95/35095],. 
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In contrast to the above systems/ It was .surprisingly found that neutral and negatively 
. . charged phospholipids when combined at low concentraflpn in water form spontaneously gels 
that are strong enough to be handled, e.g. filled Into containers' or syringes, and applied to 
' human skin or body compartments. 

5 * 

Subject matter of present invention is a phospholipid gel consisting of a neutral and a 
negatively charged phospholipid and water. 

The phospholipids used in the gels of present invention may be selected from natural, seml- 
10' synthetic or synthetic phospholipids. 

Preferred embodiments of present invention are described in subclaims 2 to 1 1« 

Soy phosphatidylcholine at concentrations of 10-20% and phosphatidylglycerol at 
concentrations of 2,5-10% vfhen combined with water forms spontaneously a gel. This cari 
also be accomplished with synthetic phosphatldyicholine/phosfi^atidyiglyceroi combinations 
such as dipalmitoylphosphatidylcholine and dipalmltoylphosphatidylglycerol or 
dlmyristoylphosphatidylgiycerol. The gel forms spontaneously from a thin lipid filnri when 
dispersed under mild agitation in water. 

Dispersion under high shear or high pressure (homogenlzatlon) Is not required. No brganlc 
solvents* detergents, or bridge-forming divalent ions need to be present. Active, agents may 
be incorporated in the gel, spedficaily ubiquinone-type substances such as coenzyme Q10 
can be present without Interrupting the fomiation and retention of the gel structure. 

.25 • 

Examples * 

Example 1 

30 1A: 180 mg soy phosphatidylcholine and 20 mg egg phosphatidylglycerol are deposited as a 
thin film on a glass waiL 1 ml of distilled water Is added and the container agitated on a 
shalcer at low speed until a gel has iformed. The gel is transfenred to a syringe and stored at 
4"C-- . • . ' 

35 IB: The same procedure is employed to form a gel containing igo mg phosphatidylcholine, 
and 10 mg phosphatidylglycerol. 



20 
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1C: The same procedure is employed to fprm a gel oontarning 195 mg phosphatidylcholine 
and 5 mg phosphatidylglycerol, 

ID: The same procedure fs employed. to form a gel containing 90 mg phosphatidylcholine 
and id .rng phosphatrdyiglycerol: 

IE: The same procedure is employed to form a gel' containing. 360 mg phosphatidylcholine 
and- 40 mg phosphatidylglycerol. \ 

Example 2 . ' , , 

2A: 160 mg DipalmltoylphosphatidylGhollne and 15 mg dlmyrteioidphosphatidylglycerol are 
deposited as a thin film on a glass wall. 1 ml of distilled water te added and the container 
agitated on a shaker at low speed until a gel hjsis tbimed. The gel is transfenred to a syringe' 
and stored at 4*C.- 

2B: The same procedure is employed^ to form a gel containing 100 mg 
dipalmitojrtphosphatldylcholine and 10 mg dimyristoylphosphatidylglycerol; 



20^ 2C; The same procedure is employed to fomi a gel containing 60 mg 
dipalmKoyiphosphatidytpholine and 6 mg dlmyristoylphosphatidytgl^ 

Example 3 

i25 190 mg DIpafmitoylphosphatidylchoHne and 20 mg dimyrlstoylphosphatldylglycerol are 
combined with 30 mg conen^^e Q10 In chloroform. The organic solvent Is evaporated 
under vacuum and the remaining phospholipId-QlO mixture deposited as a thin film on a 
glass wall, 1 ml of distilled water is added and the container agitated, on a shaker i^t low 
speed until a gel has formed. The gel te transferred to a plastic container and stored at 4^C..- 
3D . • . . 
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1. A phospholipid gel consisting of a neutral and. a negatively charged, phosphoiipid and 
water. . • . . . 

2. A phospholipid gel according to claim i ; where the two phospholipid components ara 
either of natural, semi-synthetic or synthetic origin. 



3. 



8. 



A phospholipid gel according to cfelm 1 or 2, where the two phosphoHpid components 
are . • selected from dl(C8-C22-a(yl)phosphatidyIchoflne. preferably 
.dIpalmitoylphosphaUdylcholine and dl(C9-C22-acyt)ph08phatldyfglycerol. preferably 
dimyristoylphosphatidylgiy<^rol. 

A phospholipid ^el according to any of dalms 1 to 3. where ttie total phospholipid 
eoncentratioh Is In the range of 6-40 weight %. ' 

A phospholipid gel according to claims 3 to 4. where the ratio of phosphatidylcholine to 
phosphatidylglyoerolls In ttie range of 10:1 to 10:0.25. . 

I 

A phospliolipid gel according to any of claims 1 to 6, containing a pliamiacologically • 
active agent ■ ■ . • 

A phospholipid gel of cissim 6. where the active agent Is a steroid, a non-stertsldai anti- 
iriflammatory agent, an antibiotic or an antioxidant . 

•A phospholipid gel of claim 7, where the steroid is selected from the group consisting of 
cholesterol, hydrocortisone, or deseamethasone. the non-steroidal antiinflammatory 
agent Is selected from the group consisting of ibuprofen. diclofenac., flurbiprofen, or 
nabumetone, the antibiotic Is selected firom the group consisting of tetracycline or its 
derivatives, an aminoglycoside e.g. gentamicin, neomycine, a macrolid-anlbiotic e.g. 
erythromycin, a nitrolmidazol derivative e.g. metronidazol, or fuddinic acid, an antibiotic 
peptide, or an antibiotic oligondeojofnucleotide, . the antioxidant is vitamin E or 
conezyhie Q10. 

A phospholipid gef according to any of. claims 1 to 8, derived at by any useful 
preparation technique including shaKing. vortexing. impeller mixing, extrusion, and 
homogenizatlon. 
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TO. Use of the phospholipid gel according to any of daim^s 1 to 9 as a moisturtzing or 
mollifying agent on nonriai or diseased skin or rnucosal membranes. ' . > 

.11. Use of the phospholipid ^el according to any of claims . 1 to 9 as a carrier for drugs or 
cosmetic sul>stances to be applied to skin, mucosal membranes* body cavities , of .. 
5 ' natural and.suiigicdi origin, and body compartments accessible by local or parenteral 

application. ' . \ ' ' 
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Summary 

' In contrast to the above systems,, it Was surprisingly found thit neutral and negatively 
V diarged phospholipids when iximbirled at low concentration fn water form spontaneously gels 
' 5 that are strong enough to be handled; e.^. filled into containers or syringes, and applied to 
human skin or body compartments. 





GESAMT SEITEN 09 



turn 26.1 1.02 14:1. 1 FAXG3 Nr: 602742 von NVS:FAXG3.l0.0201/0 (Seite 9 von 9) 



